Gabapentin-- actions on adult superficial dorsal horn neurons.
Despite identification of GABA(B) receptors with gb1a-gb2 composition and the alpha2delta calcium channel subunit as putative molecular targets for gabapentin (GBP), its cellular mechanism of action has remained elusive. Therefore, we have used an in vitro spinal cord slice preparation to study the effects of GBP on lamina II neurons. The frequency and amplitude of spontaneous EPSCs and IPSCs were unaffected by GBP, suggesting presynaptic neurotransmitter release is not regulated. Direct modulation of postsynaptic membrane excitability is also unlikely since the level of holding current required to maintain neurons at -70, 0 and +45 mV was unaffected by GBP. Effects on excitatory and inhibitory synaptic transmission were variable across the population. Primary afferent-evoked fast glutamatergic EPSCs were unaffected by GBP, while evoked NMDA receptor-mediated EPSCs and IPSCs were variably affected. In contrast, GBP enhanced responses to bath applied NMDA in 71% of neurons. Thus, in adult rat dorsal horn, synaptic and extrasynaptic NMDA receptors may be differentially regulated by GBP perhaps due to differences in subunit composition.